Transcription factors Nkx3.1 and Nkx3.2 (Bapx1) play an overlapping role in sclerotomal development of the mouse.
The homeobox containing transcription factors Nkx3.1 and Nkx3.2 (Bapx1) are transiently coexpressed in somites during early embryonic mouse development. Targeted disruption of the Nkx3.2 (Bapx1) gene in mice results in limited defects of chondrocranial bones and the axial skeleton, particularly pronounced in cervical vertebrae. In contrast, inactivation of the Nkx3.1 gene causes no apparent skeletal phenotype despite its early expression in sclerotomal cells. These observations suggested that both genes might fulfill partially overlapping functions during development of the vertebral column. To test this hypothesis we have generated Nkx3.1/Nkx3.2 double homozygous mutants. The simultaneous loss of both genes caused embryonic lethality between E12.5 and E17.5. Double mutants exhibited enhanced defects of vertebrae compared with Bapx1-deficient animals. In vertebral anlagen sclerotomal cells condensing around the notochord were almost completely lost during early embryogenesis of double null mutants. Defects appeared most severe in the cranial region and less prominent in thoracic and lumbar regions. The reduction of chondrogenic cells resulted in the incomplete formation of vertebral bodies, missing major parts of their ventro-medial aspects. The enhanced skeletal phenotype of double null mutants compared to the single Bapx1 mutation demonstrates that Nkx3.1 contributes to the formation of the axial skeleton in addition to the Bapx1 gene. Moreover, both genes seem to collaborate in a yet unknown vital function in the mouse embryo.